Direct expiratory gas analysis after hypothermic cardiopulmonary bypass.
We hypothesized that patients who have undergone hypothermic cardiopulmonary bypass may have abnormal oxygen metabolism after cardiac surgery because of oxygen debts that occurred during cardiopulmonary bypass. A prospective study was designed to determine oxygen consumption and carbon dioxide production using an indirect calorimeter in 45 adult patients who underwent hypothermic cardiopulmonary bypass. Inspiratory and expiratory gases were analyzed and the respiratory exchange ratio (carbon dioxide production/ oxygen consumption) was obtained every 6 hours up to 24 hours after surgery. The respiratory exchange ratio immediately following cardiopulmonary bypass was abnormally high then gradually decreased. The respiratory exchange ratio at 18 or 24 hours after surgery was significantly lower than the one on admission to the intensive care unit. Duration of cardiopulmonary bypass was the most significant parameter which correlated to the respiratory exchange ratio on admission to the intensive care unit (r = 0.82, p < 0.001). We conclude that the respiratory exchange ratio can be used to monitor systemic metabolism, especially during the recovery phase from metabolic abnormality following hypothermic cardiopulmonary bypass.